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Abstract  Using the amino acids 1-147 of the yeast transcriptional activator GAI4 as the DNA-binding domain and four tandem
repeats of the 12-aa peptide DALDDFDLDMLG of the herpesvirus as the activation domain an artificial transcription factor

GVP4 was constructed via the linkage of the nuclear localization signal sequence of SV40. And then GVP4 was cloned into
expression vector pcDNA3.1/Hygro + . Various amounts of targeting sites of artificial transcription factor were linked to the
upstream of promoter CMV in exogenous gene expression vector pcDNA3.1 + that separately harbored EGFP ¢DNA and t-PA
¢DNA . The CHO cells were then co-transfected with GVP4 expression vector and EGFP or t-PA expression vector. The effect of
GVP4 on exogenous gene expression was evaluated by measuring the fluorescence intensity of EGFP in CHO cells and the
concentration of t-PA in the supernatant. GVP4 showed positive effect on the enhancement of exogenous gene expression in CHO
cells integrated with targeting sites of artificial transcription factor. And CHO cells integrated with 10 targeting sites of GVP4 was
more favorable to foreign gene expression which resulted in 2 ~ 3-fold increase in both EGFP and t-PA expressions. These results

indicated that artificial transcription factor is potent in the enhancement of exogenous gene expression in mammalian cells.
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1
DNA 1.1
T4DNA PCR
TaKaRa  NEB
! Lipofectamine "™ 2000 pcDNA3.1
+ pcDNA3.1/Hygro + Invitrogen
6 pBind PGS5luc Promega pcDNA/FRT/
~35 tPA °  CHO-KI1 ATCC
23 DMEM/F12 Hyclone
CHO 2000 4
2~6 1.2
0 1.2.1
CHO 1 DNA
CHO GAL1 GAIL2 1
CHO 1 5 EcoR1  Nhe |
4 > KOZAK GCC GCC ACC ATG 2 5
GAIA 1- Kpn' 1
147 DNA 2
VP16 12 ATC TAC CTT TCT CTT CTT TTT TGG
DALDDFDLDMLG 4 pBind GAIA TaKaRa
EGFP  t-PA Pyrobest 450bp
EcoR1  Kpn 1 pUCI9
GAIA/pUC19
1
Table 1 Nucleotids sequence of primers
GAL1 5-ATA GAA TTC GCT AGC GCC GCC ACC ATG AAG CTA ATG TCT TCT ATC GAA C-3
GAL2 5-ATA GGT ACC ATC TAC CTIT TCT CTT CTT TTT TGG CGA TAC AGT CAA CTG TCT TTG-3
VP1 5-CGA CGC GCT AGA CGA TIT CGA TCT GGA CAT GIT GGG GGA CGC GCT AGA CGA TIT CGA TCT GGA CAT GIT GGG GG-3
. 5-GAT CCC CCC AAC ATG TCC AGA TCG AAA TCG TCT AGC GCG TCC CCC AAC ATG TCC AGA TCG AAA TCG TCT AGC GCG
TCG GTA C-3
5-GAT CC GAC GCG CTA GAC GAT TTC GAT CTG GAC ATG TTG GGG GAC GCG CTA GAC GAT TTC GAT CTG GAC ATG TTG
VP3
GGG TAG A-3
VP4 5-AGC TT CTA CCC CAA CAT GTC CAG ATC GAA ATC ATC GTC TAG CGC GTC CCC CAA CAT GTC CAG ATC GAA ATC GTC
TAG CGC GTC G-3
MCS1 5-AAT TAA TTC GAA ACC GGT ATG CAT GTIT AAC CGA TGT ACG GGC CAG ATA TAC G-3
MCS2 5-CGA GGC GCG CCT AGG GGC CAT CGA TTT AAT TAA TTC GAA ACC GGT ATG CAT G-3
MCS3 5-AAC GCT AGC CAG CTIT GGG TCT C-3
UASPacl 5-GCG TTA ATT AAG AGT TTC TAG ACG GAG TAC TG-3
UASAgell 5-ATA ACC GGT TAG CCC CCC GCT AGC GTC TTC-3
UASAgel2 5-ATA ACC GGT GAG TIT CTA GAC GGA GTA CTG-3
UASHpal 5-ATA GIT AAC TAG CCC CCC GCT AGC GTC TTC-3
2 Ansari VP16 8 DFDLDMLG
VP16 11 2 s
DALDDFDLDML VP16 4 12 DALDDFDLDMLG 4
11 ’ 4
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VP1 VP2 VP3 VP4 1 4
12
50puL 1 x PCR pyrobest buffer
TaKaRa VP1 VP2 50pmol 0.5mL
BamHI  Kpnl BamH]
Kpnl GALA/PUC19 VP1 VP2
Linker GVP2/pUC19 VP3
VP4 BamH1 Hindlll GVP2/
pUC19 GVP4/PUC19
1.2.2
1 pcDNA3.1 +
pcDNA3.1 + CMV
Age 1 Asc Il BstB 1 Cla 1
Hpal Narl Nsil  Pacl
MSC1 MSC2  MSC3 PCR
MSC1 MSC3 pcDNA3.1
+ PCR
PCR Nruwl — Nhe |
pcDNA3.1 +
pcDNA3.1 + Nrul Agel Ascl BstBL

Clal Hpal Narl Nsil  Pacl
pcDNA3.1 + /MCS

UASPacl UASAgell 5’
Pac 1 Age |
PGSluc Promega
5 Gal4 TaKaRa
150bp
pcDNA3.1 + /MCS
pcDNA3.1 + /1UAS UASAge
12 UASHpa | 5’ Age 1 Hpa 1
PGSluc Promega
5 Gal4
Pyrobest
Agel Hpal pcDNA3.1 + /
pcDNA3.1 + /2UAS
pcDNA3.1 + /2UAS
pcDNA3. 1
300bp
pcDNA3. 1
Gal4

Pyrobest
Pac | Age |

TAKARA
150bp
1UAS
Pac | Hpa |
300bp
+ 2UAS  Asc I Pac |

+ [4UAS 5 10 20

1.2.3
1
1.2.1 GVP4/PUC19
GVP4
pcDNA3.1/Hygro +

pcDNA3 . 1/Hy/

Nhe 1 Hindlll
600bp Nhe 1
Hind [l
GVP4
GVP4
2 EGFP
pEGFP-C1 Klenow 800bp
pcDNA3.1 + pcDNA3.1 + /1UAS pcDNA3.1
+ J2UAS pcDNA3.1 + /4UAS  EcoRV
800bp  EGFP
pcDNA3.1 + /OUAS/EGFP pcDNA3.1
+ /1UAS/EGFP  pcDNA3.1 + /2UAS/EGFP
pcDNA3.1 + /4UAS/EGFP
3 t-PA
Nhe I~ BamH 1
1700bp  tPA
+ /2UAS
1700bp ~ tPA
pcDNA3.1 + /OUAS/tPA pcDNA3.1 + /2UAS/tPA
1.2.4 CHO-K1
7.5%10° 6
pcDNA3.1/Hy/GVP4  pcDNA3.1 + /OUAS/
EGFP pcDNA3.1 + /1UAS/EGFP pcDNA3.1 + /
2UAS /EGFP pcDNA3.1 + /4AUAS/EGFP pcDNA3.1
+ /OUAS/tPA pcDNA3.1 + /2UAS/tPA

Nhe 1 Bel 1

pcDNA/FRT/tPA
pcDNA3.1 +  pcDNA3.1

Nhel  BamHI

1:1 CHO-K1
Lipofectamine "'2000
24h 6
24 4 ~ 5h
G418 0.6mg/mlL Hygro 0.4mg/mL. 3 ~ 4d
2
1.2.5
2 / 96 2
1.2.6
ImL cedex
AS20
1.2.7 EGFP
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